Pseudomonas aeruginosa-induced apoptosis is defective in respiratory epithelial cells expressing mutant cystic fibrosis transmembrane conductance regulator.
Chronic lung infection with Pseudomonas aeruginosa constitutes the most severe manifestation of cystic fibrosis, a scenario that results from defects in early clearance of the microbe. Early clearance involves epithelial cell ingestion of bacteria, rapid activation of nuclear factor-kappa B and cellular desquamation within minutes of P. aeruginosa infection, processes that are deficient in cells with mutant alleles of Cftr. Analyzing the effect of Cftr genotype on the apoptotic response of airway epithelial cells to P. aeruginosa, we found that human bronchial epithelial cells expressing Delta F508 cystic fibrosis transmembrane conductance regulator (CFTR) underwent significantly delayed apoptosis compared with cells expressing wild-type (WT) CFTR. Mice with a WT Cftr allele had apoptotic cells in their lungs after P. aeruginosa infections, whereas mice homozygous for the Delta F508 or G551D Cftr alleles showed little apoptosis in response to acute infection. Pseudomonal infection induced expression of CD95 and CD95 ligand, a response that was also delayed in cells homozygous for mutant Cftr alleles. Thus, WT CFTR expression promotes a rapid expression of CD95/CD95 ligand and apoptotic response to P. aeruginosa infection. Prompt apoptosis of infected epithelial cells may be critical for clearance of P. aeruginosa, and CFTR-associated defects in apoptosis may contribute to the pathogenesis of the lung disease in cystic fibrosis.